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CP364 Project objectives mﬁ

® to develop an embodied carbon measure
and associated carbon accounting protocol
relating to the greenhouse gas (GHG)
emissions

® for pipe and lining materials and their
Installation

®* methodology will comply with guidance
from Ofwat and Defra



CP364 Project background mﬁ

® Carbon accounting/footprinting
* “Level playing field”
® Benefits of project include:

* quantitative information on GHG emissions

* developing a common measure and protocol
to quantify the carbon footprint of products

* providing independent demonstration of
carbon footprint



CP364 participants V\%ﬁ

® Bournemouth and West Hampshire Water
® Insituform Technologies Limited

® National Grid

® Onsite

® Prokasro Mechatronik GmbH

® Severn Trent Water



‘Carbon Accounting’ W C a3
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Good soundbite — but ...

® CO, not always the only GHG of concern

®* CH, more powerful than CO, - GWP 21

®* N,O (‘the forgotten GHG’) even worse - GWP 310
* HFCs Hydrofluorocarbons — GWP 140 - 11,700

* PFCs Perfluorocarbons — GWP 6,500 — 9,200

* SF6 Sulphur Hexafluoride — GWP 23,900




Emission factor V\&ﬁ

® Emission factor defined as “a factor that
converts a quantity of material/activity to the
corresponding, estimated emission value”

®* Example: 1kg of HDPE pipe at the factory
gate creates 2kg of CO, emissions (Source:
ICE, 2008)

® Need to define boundaries:

* Cradle to gate
* Cradle to site




Source of material

Cradle to manufactured material

< MATERIALS MANUFACTURER >| <--PRODUCT

Step (1) @) @) (4) (5) (6)
Source raw materials---->----Transport------—->---—-Manufacture base materials---->---Transport--->---Manufacture material--->¢---Transport-->

Plastics
Extract oil/gas Distillation/synthesis/monomers Polymerisation/polymer
mixing




Source of product

Factory gate to site
MANUFACTURER==--->| < CONTRACTOR > < WATER COMPANY------>
Step (7) (8) (9) (10) (11) (12)

Manufacture product--->-+Transport---->---Distributor--->---Transport--->---Contractor--->---Site--->-t-Operation/maintenance/disposal

Extrusion/injection
moulding

Plastic pipe/fitting
Polyethylene (PE)
Polyvinyl Chloride (PVC-U)










Other emission factors V\%ﬂ

Public domain values for:

® Transport, type of vehicle/fuel (Defra 2009)
- CO, and CO.,e

® Fuel emissions, type of fuel

® UK grid electricity use (GHG Inventory
2009)



Default values included in tool

® Average asphalt thickness

® Compaction equipment options
® Excavation equipment options

¢ Jetting equipment options

® 5% ‘up-lift’ to account for items



echnique templates available (1)Wﬁ

® Conventional trenching

® Directional drilling

® Impact moling

® Microtunnelling/Pipe ramming
® Pipe bursting

® Lining with close-fit pipes

® Lining with continuous pipes




Technique templates available (2)V\K0ﬁ

_Ining with cured-in-place pipes

_Ining with discrete or segmental pipes
_Ining with spirally wound pipes

_ining with sprayed material

Repair with cured-in-place patch

Repair with injection grouting by robotic
means

® Repair using lateral connection collar
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Sewer renovation Case study (1) mﬁ

® Renovation of a 60m length of 300mm
diameter sewer between two manholes

® Under minor road (urban terrace housing)
® Ten laterals either side

® 3m cover depth

® Groundwater at surface

®* 5% vertical deformation



Sewer renovation Case study (2) V\&ﬁ

® Project emissions:

* Conventional trenching is 16,382 kgCO,
* Pipe bursting is 5,109 kgCQO,
* Lining with close-fit pipes is 4,368 kgCO,
* Lining with cured-in-place pipes is 3,044
kgCO,




Water main installation
Case study (1) V\&@ |

® Installation of a 75m length of 160mm OD
HDPE pipe

® Under minor road (urban terrace housing)
® Twelve connections either side
® 0.9m cover depth

® Maximum distribution pressure 6 bar
(specified 10 bar pipe)



Water main installation ' :
Case study (2) V\&@ﬁ

® Project emissions:
* Conventional trenching is 11,079 kgCQO,
* Directional drilling is 3,429 kgCO,



Future developments? V\%ﬁ

® Incorporating emissions from stationary
vehicles




